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ABSTRACT 

An integrated circuit package system is provided attaching 
a ?lm to a die paddle, applying an adhesive to the ?lm, and 
attaching an integrated circuit die over the adhesive and the 
?lm to the die paddle. 
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OVERHANG INTEGRATED CIRCUIT PACKAGE 
SYSTEM 

TECHNICAL FIELD 

[0001] The present invention relates generally to inte 
grated circuit packages and more particularly to stacked 
integrated circuit package in packages. 

BACKGROUND ART 

[0002] Modern consumer electronics, such as cellular 
phones, digital cameras, and music players, are packing 
more integrated circuits into an ever shrinking physical 
space With expectations for decreasing cost. Numerous 
technologies have been developed to meet these require 
ments. Some of the research and development strategies 
focus on neW package technologies While others focus on 
improving the existing and mature package technologies. 
Research and development in the existing package technolo 
gies may take a myriad of different directions. 

[0003] Consumer electronics requirements demand more 
integrated circuits in an integrated circuit package While 
paradoxically providing less physical space in the system for 
the increased integrated circuits content. Continuous cost 
reduction is another requirement. Some technologies prima 
rily focus on integrating more functions into each integrated 
circuit. Other technologies focus on stacking these inte 
grated circuits into a single package. While these approaches 
provide more functions Within an integrated circuit, they do 
not fully address the requirements for loWer height, smaller 
space, and cost reduction. 

[0004] One proven Way to reduce cost is to use mature 
package technologies With existing manufacturing methods 
and equipments. Paradoxically, the reuse of existing manu 
facturing processes does not typically result in the reduction 
of package dimensions. Still the demand continues for loWer 
cost, smaller siZe and more functionality. Continued inte 
gration of functions into a single integrated circuit increases 
the integrated circuit siZe necessitating a more expensive 
package or a higher pro?le package. 

[0005] Thus, a need still remains for an overhang inte 
grated circuit package system providing loW cost manufac 
turing as Well as reducing the integrated circuit package 
height. In vieW of the ever-increasing need to save costs and 
improve e?iciencies, it is more and more critical that 
ansWers be found to these problems. 

[0006] Solutions to these problems have been long sought 
but prior developments have not taught or suggested any 
solutions and, thus, solutions to these problems have long 
eluded those skilled in the art. 

DISCLOSURE OF THE INVENTION 

[0007] The present invention provides attaching a ?lm to 
a die paddle, applying an adhesive to the ?lm, and attaching 
an integrated circuit die over the adhesive and the ?lm to the 
die paddle. 

[0008] Certain embodiments of the invention have other 
aspects in addition to or in place of those mentioned or 
obvious from the above. The aspects Will become apparent 
to those skilled in the art from a reading of the folloWing 
detailed description When taken With reference to the accom 
panying draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a cross-sectional vieW of a ?rst overhang 
integrated circuit package system in an embodiment of the 
present invention; 

[0010] FIG. 2 is a cross-sectional vieW of a second over 
hang integrated circuit package system in an alternative 
embodiment of the present invention; 

[0011] FIG. 3 is a plan vieW of a channeled ?lm pattern; 

[0012] FIG. 4 is a plan vieW ofan inner space ?lm pattern; 
and 

[0013] FIG. 5 is a How chart of an overhang integrated 
circuit package system for an overhang integrated circuit 
package in an embodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0014] In the folloWing description, numerous speci?c 
details are given to provide a thorough understanding of the 
invention. HoWever, it Will be apparent that the invention 
may be practiced Without these speci?c details. In order to 
avoid obscuring the present invention, some Well-knoWn 
system con?gurations, and process steps are not disclosed in 
detail. LikeWise, the draWings shoWing embodiments of the 
apparatus are semi-diagrammatic and not to scale and, 
particularly, some of the dimensions are for the clarity of 
presentation and are shoWn greatly exaggerated in the ?g 
ures. In addition, Where multiple embodiments are disclosed 
and described having some features in common, for clarity 
and ease of illustration, description, and comprehension 
thereof, similar and like features one to another Will ordi 
narily be described With like reference numerals. 

[0015] The term “horizontal” as used herein is de?ned as 
a plane parallel to the conventional integrated circuit sur 
face, regardless of its orientation. The term “vertical” refers 
to a direction perpendicular to the horizontal as just de?ned. 
Terms, such as “on”, “above”, “beloW”, “bottom”, “top”, 
“side” (as in “sideWall”), “higher”, “loWer”, “upper”, 
“over”, and “under”, are de?ned With respect to the hori 
Zontal plane. 

[0016] The term “processing” as used herein includes 
deposition of material, patterning, exposure, development, 
etching, cleaning, molding, and/or removal of the material 
or as required in forming a described structure. 

[0017] Referring noW to FIG. 1, therein is shoWn a cross 
sectional vieW of a ?rst overhang integrated circuit package 
system 100 in an embodiment of the present invention. The 
?rst overhang integrated circuit package system 100 
includes an integrated circuit die 102 attached to a die paddle 
104 With an adhesive 106, such as conductive epoxy or 
nonconductive epoxy, and a ?lm 108. The lateral dimensions 
of the integrated circuit die 102 are such that the edges of the 
integrated circuit die 102 extend beyond the die paddle 104 
overhanging lead ?ngers 110. Electrical interconnects 112, 
such as the bond Wires, connect the lead ?ngers 110 to 
bonding pads 114 on an active side 116 of the integrated 
circuit die 102. A molding compound 118 encapsulates the 
integrated circuit die 102, the adhesive 106, the ?lm 108, the 
top of the die paddle 104, the electrical interconnects 112, 
and a portion of a top of the lead ?ngers 110. 
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[0018] The ?lm 108, such as an elastomeric monolayer 
?lm adhesive, a polyimide (Pl) ?lm, or an adhesive dual 
layer ?lm, attaches to the die paddle 104. The pattern of the 
?lm 108 forms de?ning features that controls or directs the 
How of the adhesive 106 by providing channels for the 
adhesive 106 or through surface tension/adhesion With the 
?lm 108. This control minimiZes over?oW of the adhesive 
106 and contamination by the adhesive 106 from inadvertent 
How. The ?lm 108 may be a pre-cut form or a roll that needs 
to be cut, such as utiliZing a stamp. 

[0019] The ?lm 108 and the adhesive 106 may be applied 
utiliZing conventional die-attach manufacturing processes 
and equipments. The pre-cut or cut form of the ?lm 108 may 
utiliZe pick and place method or other application methods. 
The adhesive 106 may be dispensed in a number of methods, 
such as needle time/pressure dispense. The adhesive 106, 
such as a die-attach epoxy, may also be applied on the ?lm 
108. 

[0020] The ?lm 108 may also elevate the integrated circuit 
die 102 to ensure the die paddle 104 or the lead ?ngers 110 
do not inadvertently contact the integrated circuit die 102. 
The ?lm 108 forms a predictable elevation and alloWs use of 
a less expensive adhesive Without requiring adhesive par 
ticulates or different siZe adhesive particulates or different 
types of adhesives or a combination thereof. The ?lm 108 
may also eliminate manufacturing steps, such as etching or 
half etching the lead ?ngers 110 to create space for the 
overhang of the integrated circuit die 102, of the lead frame 
to form the die paddle 104 and the lead ?ngers 110 resulting 
in loWer cost. 

[0021] The ?lm 108 and the adhesive 106 may provide 
thermal dissipation from the integrated circuit die 102 to the 
die paddle 104, Wherein the die paddle 104 also serves as a 
heat sink. The adhesive 106 may not ?ll or partially ?ll the 
pattern of the ?lm 108 or may be applied on top of the 
pattern of the ?lm 108 providing space for other functions, 
such as ground connections to the integrated circuit die 102. 

[0022] For illustrative purpose, the ?rst overhang inte 
grated circuit package system 100 depicts a singular of the 
integrated circuit die 102, although it is understood that the 
invention may be utiliZed for stacking a number of the 
integrated circuit die 102 or different integrated circuit die 
(not shoWn). Also for illustrative purpose, the electrical 
interconnects 112 are shoWn as the bond Wires, although it 
is understood that the invention may be utiliZed With other 
electrical interconnect structures. Further for illustrative 
purpose, the lead ?ngers 110 are shoWn as a single roW, 
although it is understood that the number of roWs of the lead 
?ngers 110 may not be singular. 

[0023] Referring noW to FIG. 2, therein is shoWn a cross 
sectional vieW of a second overhang integrated circuit 
package system 200 in an alternative embodiment of the 
present invention. The second overhang integrated circuit 
package system 200 includes an integrated circuit die 202 
attached to a die paddle 204 With an adhesive 206, such as 
conductive epoxy or nonconductive epoxy and a ?lm 208. 
The lateral dimensions of the integrated circuit die 202 are 
such that the edges of the integrated circuit die 202 extend 
beyond the die paddle 204 overhanging lead ?ngers 210. 
Electrical interconnects 212, such as the bond Wires, connect 
the lead ?ngers 210 to bonding pads 214 on an active side 
216 of the integrated circuit die 202. A molding compound 
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220 encapsulates the integrated circuit die 202, the adhesive 
206, the ?lm 208, the top of the die paddle 204, the electrical 
interconnects 212, and a portion of a top of the lead ?ngers 
210. 

[0024] The ?lm 208, such as an elastomeric monolayer 
?lm adhesive, a polyimide (Pl) ?lm, or an adhesive dual 
layer ?lm, attaches to the die paddle 204. The pattern of the 
?lm 208 forms de?ning features, such as channels, that 
controls and directs the How of the adhesive 206. This 
control minimiZes over?oW of the adhesive 206 and con 
tamination by the adhesive 206 from inadvertent How. The 
?lm 208 may be a pre-cut form or a roll that needs to be cut, 
such as utiliZing a stamp. 

[0025] The adhesive 206 ?lls a space 230 in the pattern of 
the ?lm 208 as Well as covers the top of the ?lm 208 betWeen 
the ?lm 208 and the integrated circuit die 202. The ?lm 208 
and the adhesive 206 may be applied utiliZing conventional 
die-attach manufacturing processes and equipments. The 
pre-cut or cut form of the ?lm 208 may utiliZe pick and place 
method or other application methods. The adhesive 206 may 
be dispensed in a number of methods, such as needle 
time/pressure dispense. 
[0026] The ?lm 208 may also elevate the integrated circuit 
die 202 to ensure the die paddle 204 or the lead ?ngers 210 
do not inadvertently contact the integrated circuit die 202. 
The ?lm 208 forms a predictable elevation and alloWs use of 
a less expensive adhesive Without requiring adhesive par 
ticulates or different siZe adhesive particulates or different 
types of adhesives or a combination thereof. The ?lm 208 
may also eliminate manufacturing steps, such as etching or 
half etching the lead ?ngers 210 to create space for the 
overhang of the integrated circuit die 202, of the lead frame 
to form the die paddle 204 and the lead ?ngers 210 resulting 
in loWer cost. 

[0027] The ?lm 208 and the adhesive 206 may provide 
thermal dissipation from the integrated circuit die 202 to the 
die paddle 204, Wherein the die paddle 204 also serves as a 
heat sink. The adhesive 206 may not ?ll or partially ?ll the 
pattern of the ?lm 208 or may be applied on top of the 
pattern of the ?lm 208 providing space for other functions, 
such as ground connections to the integrated circuit die 202. 

[0028] For illustrative purpose, the second overhang inte 
grated circuit package system 200 depicts a singular of the 
integrated circuit die 202, although it is understood that the 
invention may be utiliZed for stacking a number of the 
integrated circuit die 202 or different integrated circuit die 
(not shoWn). Also for illustrative purpose, the electrical 
interconnects 212 are shoWn as the bond Wires, although it 
is understood that the invention may be utiliZed With other 
electrical interconnect structures. Further for illustrative 
purpose, the lead ?ngers 210 are shoWn as a single roW, 
although it is understood that the number of roWs of the lead 
?ngers 210 may not be singular. 

[0029] Referring noW to FIG. 3, therein is shoWn a plan 
vieW of a channeled ?lm pattern 300. A ?lm 308 may be cut 
With channels Within the ?lm 308, picked, and placed on a 
die paddle 304. The channeled ?lm pattern 300 includes 
channels in the ?lm 308 in a geometric con?guration, such 
as an asterisk With intersecting angled, vertical and horiZon 
tal lines. An adhesive 306 is applied Within the channels and 
the ?lm 308 is in a geometric con?guration, such as a 
triangle. 
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[0030] The channels as well as the adhesive 306 in the 
channels may provide thermal dissipation path from an 
integrated circuit die (not shown) to the die paddle 304. The 
channels may provide space for a heat sink or additional 
ground connections between the die paddle 304 and the 
integrated circuit die. 

[0031] Referring now to FIG. 4, therein is shown a plan 
view of an inner space ?lm pattern 400. A ?lm 408 may be 
cut with a space in the interior of the ?lm 408, picked, and 
placed on a die paddle 404. The inner space ?lm pattern 400 
includes the interior space in the ?lm 408 in a geometric 
con?guration, such as a circle. An adhesive 406 is applied 
within the interior space and on top of the ?lm 408. The ?lm 
408 is in a geometric con?guration, such as a square, where 
the edges of the ?lm 408 to do not extend to the edges of the 
die paddle 404, for example, controlling the bleeding of the 
adhesive 406 along the edges to prevent contamination by 
the adhesive 406. 

[0032] The interior space as well as the adhesive 406 may 
provide thermal dissipation path from an integrated circuit 
die (not shown) to the die paddle 404. The interior space 
may provide space for a heat sink or additional ground 
connections between the die paddle 404 and the integrated 
circuit die. 

[0033] The ?lm 408 and the adhesive 406 may be used to 
stack integrated circuit die. The ?lm 408 may extend not to 
the edges of the integrated circuits in a stacked con?guration 
allowing for electrical connections (not shown) to the bond 
ing pads (not shown) at the edges of the integrated circuit 
die. 

[0034] Referring now to FIG. 5, therein is shown a ?ow 
chart of an integrated circuit package system 500 for an 
overhang integrated circuit package system 100 in an 
embodiment of the present invention. The system 500 
includes attaching a ?lm to a die paddle in a block 502; 
applying an adhesive to the ?lm in a block 504; and 
attaching an integrated circuit die over the adhesive and the 
?lm to the die paddle in a block 506. 

[0035] It has been discovered that the present invention 
thus has numerous aspects. 

[0036] It has been discovered that the ?lm used in con 
junction with an adhesive has numerous bene?ts, such as 
improved manufacturing controls, cost reduction, improved 
yields, and reduction in steps during the integrated circuit 
package manufacturing processes. 

[0037] An aspect is that the present invention is the ?lm 
de?nes features to help direct the ?ow of the adhesive 
resulting in better ?ow control. The ?lm as cut or pre-cut in 
certain patterns or con?gurations may provide channels for 
adhesive ?ow or for adhesive bleeding. 

[0038] Another aspect of the present invention is that the 
?lm elevates the integrated circuit die such that the edges of 
the integrated circuit die overhangs above the lead ?ngers. 
This eliminates or reduces the steps of the lead frame 
package manufacturing by eliminating the etch or half etch 
of the inner portion of the lead ?ngers to create space for the 
large integrated circuit die. 

[0039] Yet another aspect of the present invention is that 
the ?lm pattern may provide channels or interior space in the 
?lm that may used as thermal dissipation path from the 
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integrated circuit die to the die paddle. Additional ground 
connections may be formed between the integrated circuit 
die and the die paddle within the channels or interior space 
of the ?lm. 

[0040] Yet another aspect of the present invention is that 
the ?lm and the adhesive are materials that are commonly 
available and may be applied using conventional methods. 

[0041] Thus, it has been discovered that the integrated 
circuit package in package system method of the present 
invention furnishes important and heretofore unknown and 
unavailable solutions, capabilities, and functional aspects 
for increasing chip density in systems. The resulting pro 
cesses and con?gurations are straightforward, cost-effective, 
uncomplicated, highly versatile and effective, can be imple 
mented by adapting known technologies, and are thus 
readily suited for ef?ciently and economically manufactur 
ing stacked integrated circuit package in packaged devices. 

[0042] While the invention has been described in conjunc 
tion with a speci?c best mode, it is to be understood that 
many alternatives, modi?cations, and variations will be 
apparent to those skilled in the art in light of the aforegoing 
description. Accordingly, it is intended to embrace all such 
alternatives, modi?cations, and variations that fall within the 
scope of the included claims. All matters set forth herein or 
shown in the accompanying drawings are to be interpreted 
in an illustrative and non-limiting sense. 

What is claimed is: 
1. An integrated circuit package system comprising: 

attaching a ?lm to a die paddle; 

applying an adhesive to the ?lm; and 

attaching an integrated circuit die over the adhesive and 
the ?lm to the die paddle. 

2. The system as claimed in claim 1 further comprising 
forming a lead frame package includes the die paddle and 
lead ?ngers with the edges of the integrated circuit die 
overhanging the lead ?ngers. 

3. The system as claimed in claim 1 further comprising 
forming a lead frame package with a con?guration com 
prised of single row of lead ?ngers or multiple rows of the 
lead ?ngers. 

4. The system as claimed in claim 1 wherein attaching the 
?lm to the die paddle comprises forming patterns of the ?lm 
comprised of segments of the ?lm with channels or an 
interior space within the ?lm or a combination thereof. 

5. The system as claimed in claim 1 wherein attaching the 
?lm comprises providing a space at edges of a surface with 
the ?lm attached thereon. 

6. A integrated circuit package system comprising: 

forming a ?lm with a pattern; 

attaching the ?lm to a die paddle of a lead frame; 

applying an adhesive to the pattern of the ?lm; and 

attaching an integrated circuit die with the adhesive and 
the ?lm to the die paddle. 

7. The system as claimed in claim 6 wherein attaching the 
integrated circuit die with the adhesive and the ?lm to the die 
paddle comprises: 

forming lead ?ngers of the lead frame; and 
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elevating an overhang of the integrated circuit die over the 
lead ?ngers With the ?lm. 

8. The system as claimed in claim 6 Wherein attaching the 
?lm to the die paddle of the lead frame comprises forming 
a thermal dissipation path from the integrated circuit die to 
the die paddle With the adhesive Within the ?lm. 

9. The system as claimed in claim 6 Wherein attaching the 
?lm to the die paddle of the lead frame comprises forming 
ground connections betWeen the die paddle and the inte 
grated circuit Within the ?lm. 

10. The system as claimed in claim 6 Wherein applying the 
adhesive is comprised of a conductive material or noncon 
ductive material. 

11. An integrated circuit package system comprising: 

a ?lm attached to a die paddle; 

an adhesive applied to the ?lm; and 

an integrated circuit die over the adhesive and the ?lm to 
the die paddle. 

12. The system as claimed in claim 11 further comprising 
a lead frame package includes the die paddle and lead ?ngers 
With the edges of the integrated circuit die overhangs lead 
?ngers. 

13. The system as claimed in claim 11 further comprising 
a lead frame package With a con?guration comprised of 
single roW of lead ?ngers or tWo roWs of the lead ?ngers. 

14. The system as claimed in claim 11 Wherein the ?lm 
attached to the die paddle comprises patterns of the ?lm 
comprised of segments of the ?lm With channels or an 
interior space Within the ?lm or a combination thereof. 

15. The system as claimed in claim 11 Wherein the ?lm 
comprises a space at edges of a surface With the ?lm 
attached thereon. 
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16. The system as claimed in claim 11 Wherein: 

the ?lm attached to the die paddle is cut to form, 

the adhesive applied to the ?lm is an epoxy, and 

the integrated circuit die over the adhesive and the ?lm to 
the die paddle has lateral dimensions larger than the die 
paddle; 

further comprising: 

the ?lm is cut to form a pattern; and 

the die paddle formed from a lead frame. 

17. The system as claimed in claim 16 Wherein the 
integrated circuit die With the adhesive and the ?lm to the die 
paddle comprises: 

lead ?ngers of the lead frame; and 

an overhang of the integrated circuit die over the lead 
?ngers With the ?lm. 

18. The system as claimed in claim 16 Wherein the ?lm 
attached to the die paddle of the lead frame is a thermal 
dissipation path from the integrated circuit die to the die 
paddle With the adhesive Within the ?lm. 

19. The system as claimed in claim 16 Wherein the ?lm 
attached to the die paddle of the lead frame is ground 
connections betWeen the die paddle and the integrated 
circuit die Within the ?lm. 

20. The system as claimed in claim 16 Wherein the 
adhesive is a conductive material or nonconductive material. 


